AbstractAs a vital part of transport modeling, the trip length distribution is normally gotten from a sample. In order to get a good model, a method to test the quality of the sample based trip length distribution must be available. A method to measure this quality has ever been developed, but it was found that the existing method still can be improved. While still using goodness of fit statistical test, the new method proposes two quality measurements. First, to verify whether the observed trip length distribution is conforming to the reference trip length distribution at a certain confidence level value, indicated by a value of < . Second, to verify whether the error, mean absolute error measured in percentage,
Modeling is an important part of a Transportation Planning. Transportation Planning need a future estimate of desired line, traffic flow volume, passenger flow volume and goods flow volume in the network. This important transportation network loading data can only be provided by Transport Model. The desired line is a product of trip distribution modeling steps, in which Trip Length Distribution (TLD) is a capital input for the calculation. Transport model validation is generally done in the end of modeling after the trip assignment step. Therefore, having a good TLD is very important. Besides, TLD is sometimes used to validate the unconventional model [1] [2] [3] [4] [5] .
Special Conventional Model has been recently developed to estimate a New Mass Transit Line in a limited existing network. The model cannot be calibrated and validated in the end after Trip Assignment calculation, since the existing passenger trips are not exist yet. Thus, having accurate samples in each step is a must. In this case having an accurate TLD is capital [6] [7] [8] [9] . A sample can be considered as good if the sample's observed characteristics is the same as or very similar to the populations observed characteristics. Therefore, the sample quality measure is based on satisfying maximum acceptable error at a certain confidence level (MAE at CCL). This quality requirement, for certain cases, can be derived directly into a minimum sample size and its sampling method. For this purpose, in statistical science, several formulas have been developed to determine the minimum sample size to fulfill the sample quality requirement. However, formula to determine the minimum sample size for developing a TLD cannot be found [10] [11] [12] [13] [14] [15] [16] [17] . There is a general formula to determine sample size for general cases in which the distribution is not known, often called as Slovin Formula. However, its explications, found on several papers or books, are confusing. In certain important detail, they are not harmonious each other [17] [18] [19] . The author, momentarily, decides that the Slovin Formula is better not to be used for this case, until a correct statistical explication that Slovin Formula can be used can be gotten.
The TLD is normally gotten from a sample. So, a means for measuring its quality must be available. A TLD Quality Measuring method has ever been developed and written [1] . It was found that an improvement still can be made on this method, in order to be better conforming to the general principle of the sample quality.
This paper presents the result of an attempt to improve the previous method for measuring the Sample based TLD quality. To be practical, in this paper, the previous paper cases are used to present the general TLD characteristics and to execute the method trial.
II. RESEARCH METHOD
The research was executed by following these steps: identification of TLD main characteristics, research problem statement, principal of sample quality statement, related statistical inference test, critics on the previous method, a new method concept, method trial, and conclusion.
III. NEW METHOD DEVELOPMENT

A. TLD Main Characteristics
To be practical, the same example of TLD, used in previous paper, is used here to present the general characteristics of a TLD [1] .
In general, a TLD follow a certain general characteristic, the number of long trip is less than the number of short trips, and the number of very short trips is also less. TLD's general distribution pattern, in terms of number of trips on a range of trip length, has a specify form, i.e. started from low number of trips, increase steeply to reach the peak value and then gradually decrease until it reach little number of trips at the T maximum trip length. It must be noted that it deals with a distribution, it means a series of a parameter values, and not a single parameter value [1] , [4] , [5] . As an illustration, an Example of a TLD is presented in Table 1 and Figure 1 .
B. Basic Sample Quality Measure and Sample Size
A sample can be considered as a good sample if and only if the sample's observed characteristics value is the same as or very similar to the populations observed characteristics value. To achieve this condition, two requirements must be accomplished: minimum sample size and the sample data collection method. Thus, quality measure for sample quality basically is "Maximum Acceptable Error at a Certain Confidence Level" (MAE at CCL). The error should be the error of characteristics value, so the statistical test must be used can be different from one case to the other. It depends very much on the nature of the observed characteristic [10] .
Normally, a TLD is presented as a discrete curve, so it can be considered as a discrete distribution pattern. Therefore, statistical Goodness of Fit test should be appropriate to test the TLD Quality [1] .
C. Goodness of Fit Test Principle
Goodness of Fit test is designated to verify whether an observed distribution is the same as the reference distribution. Depends on the distribution type, one of two statistical tests, i.e. the 2 test or the KolmogorovSmirnoff test, must be chosen to be used in Goodness of Fit test [10] . The TLD is a discrete curve, so the 2 test must be used [1] . The general hypothesis form is presented as follows. H0: the observed distribution is the same as the reference distribution H1: the observed distribution is not the same as the reference distribution H0 is accepted if 2 
(1)
where: 
D. Previous Method for Measuring Sample Based TLD Quality
A Method to Measure the TLD Sample Quality has been developed. The method is based on Goodness of Fit statistical inference by using a 2 Test. The Sample Quality is expressed by the Confidence Level [1] . Confidence Level = P( , ) 2 
E. Critics on the Previous Method
The main critics on the previous method is based on the principle that the confidence level is normally used only to express the confidence level degree, and the error is used to express the accuracy degree. Only the combination of those two which is capable to well express the sample quality. The previous method, by using only the Goodness of Fit technique, measures only the Confidence Level without considering the existing error. This is not conforming to the principle of sample quality: MAE at CCL. The previous method, measure the confidence level value based on calculated χ 2 and its α value, can make the result a bit confusing. Basically, estimating at a higher confidence level value causes a wider range of estimation value, thus a higher error. Meanwhile, the Goodness of Fit test is not capable to calculate the error. Therefore, the sample based TLD quality measurement, by still using the Goodness of Fit test technique, should include two results as follow.
• Conformity verification of whether the sample distribution is the same as the reference distribution.
• Acceptability verification of the error value.
F. Method Improvement
Developing a Method Improvement is basically implementing the sample based TLD quality measurement principle formulated in the above Critics on the Previous Method.
Before all, this is about comparing the distribution pattern between the sample distributions against the reference distribution. The real distribution values of those two are different significantly. So, comparing directly the two distributions, in terms of existing distribution values difference, is not correct. Hence, both sample's and reference's distribution values must be expressed in percentage.
The new method of Sample Based TLD Quality Measurement procedure can be presented as follow. First, set an accepted error value in percentage and a confidence level value. Second, check whether the sample distribution is conforming to the reference distribution. The verification is based on χ 2 test. Third, check whether the error value conform to the requirement. The verification is based on the mean absolute error value, measured in percentage. All of the mathematical formulas needed to conduct the quality measurement are presented below. The statistical test is presented below.
• To verify whether the sample distribution is part of the reference distribution. If 2 < 0,CL 2 , the observed distribution is conform to the reference distribution at a certain CL.
• To verify whether the existing error is less than the requirement. If | %| < 0 |, the sample quality is acceptable. 
IV. NEW METHOD TRIAL
A. Trial Case
To be practical, two cases used in the previous method paper are used in this paper as trial cases to examine the proposed method [1] . The two cases are as follows.
• BRI Kertajaya Office -working trip • SMA 9 Wijaya Kusuma -schooling trip The working trip length and the schooling trip length are the distance from employee home to the office and the distance from students home to the school. A number of employee's and student's addresses were noted. The distance from home to the cases addresses were measured. These can be considered as morning working and schooling trips.
For each case, a sample of minimum 50 trips were taken and considered as a reference, from which an 80% samples were taken randomly as the sample of the reference population. A number of 50s individus has been taken in order to have more than 30 individus. The number of 30 is considered as a number at which a certain group starts to have a clear statistical distribution pattern. In order that the two TLD, the reference and the sample, can be comparable, the TLD is measured in percentage rather than in number of trip. For these two trials, the Maximum Acceptable Error is set at 10% and the Confidence Level is set at 95%.
B. Trial Case 1 -BRI Kertajaya Office
BRI Kertajaya Office is a branch office of the Bank Rakyat Indonesia (BRI), a state owned bank. The office main data is as follow. 1.376 < 5.99) At a confidence level of 95%, the sample distribution can be considered as the same as the reference distribution.
• The mean absolute error is equal to 9% < 10%.
The mean absolute error is less than the maximum accepted error. The sample is accepted. The statistical test calculation and the distribution graphs are presented in Table 2 and Figure 2 .
C. Trial Case 2 -SMA 9 Wijaya Kusuma
The SMA 1.6 < 11.07) At a confidence level of 95%, the sample distribution can be considered as the same as the reference distribution.
• The mean absolute error is equal to 10.3% > 10%.
The mean absolute error is slightly higher than the maximum accepted error. The sample is not accepted. The statistical test calculation and the distribution graphs are presented in Table 3 and Figure 3 .
D. Remarks
The previous method for measuring sample based TLD quality has been improved. It is clear that the new method can be used easily. The new method produce a conformity verification of the observed distribution to the reference distribution and acceptability verification of the error value measured in percentage. So the improved method is already conforming to the sample quality measurement principle: MAE at CCL. But by itself, the method is not capable to give a minimum sample size formula directly.
V. CONCLUSION
The research objective has been successfully attained. Main conclusion can be drawn and presented as follows.
• A new method, conform to the principle of sample quality: "Maximum Accepted Error at a Certain Confidence Level", has been developed.
• The new method is easy to be used.
• The Goodness of Fit statistical test is still used.
• The method produce two main components as result:  Conformity verification of the sample distribution relation to the reference distribution at a certain confidence level value.
• Acceptability verification of the error, the error is expressed in mean absolute error, measured in percentage.
• Regarding the nature of the test method, a direct formula to determine the minimum sample size cannot be derived based on this method. The paper discussions trigger other curiosities : how does the sample based TLD quality varies in relation to the sample size variation, is the Slovin formula appropriate to be used for this case, what is the range of problem the Slovin formula could cover, how is the 
